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•M^|'|iVf°cused on variables which are considered to be important in '•• 
‘llif^l^determining whether or not a person begins to smoke • and other v ' 4'^X- 
(g|||§§factors that are assumed to be of importance in the maintenance 
jMffllof this type of behavior.. Other investigations have dealt with 
-jH&Uhe effects of smoking on certain specific aspects of behavior 
■^^^^such as motor skill, learning ability, and so forth. . 'Consider- 
•'^IlMlf able interest has also been shown in developing techniques aimed 
.^li^li^at modifying or eliminating smoking behavior. Another area of 
interest, however, where relatively little research has.been 
1^-^^conducted deals with the effects on behavior of enforced or volun- 
;2g££''tary cessation of smoking. The fact that legislative action has 

resulted in numerous situations where enforced smoking deprivation 
f '.’occurs and that large numbers of individuals attempt to stop smoking 
;;^.;-;:-/on a voluntary basis would indicate that this is an important 
: 't^M:,.."'*r ; area of research. . •-v ; ^ 

Research in our laboratory has been concerned with this 
problem for several years. For example, in an early study 
'10^...(Heimstra, Bancroft and DeKock, 1967) which involved subjects 
operating a driving simulator for a number of hours, smokers 
were not allowed to smoke during the time they operated the 
".device performed poorly in contrast to smokers and subjects . 

■!: who were non-smokers. In a series of other investigations, 
reported in Smoking Behavior: Motives and Incentives (Heimstra, 

.1973) smoking has been shown to reduce fluctuations in mood 
. states during the performance of stressful tasks while smoking 
deprivation resulted in increased mood fluctuation. Currently, 

-"a study is underway in our laboratory which deals with the 
^effects of smoking and smoking deprivation on group problem ,^4-d 
'solving and social interactions. r 

‘ While there are some data available, then, from this '■ 
laboratory and others concerning the effects of smoking depri- 
t;3^;t':'>;vation on behavior, there are many types of behavior that have 
not been studied which may be affected under conditions where 
■ ’ 4v3Tsmokers are, for various reasons, deprived of smoking. One . ’ ‘ 

type of behavior, which we feel may be particularly susceptible 
to deprivation effects, is that which has been labeled "risk-. 

■ taking" behavior. Because risk-taking behavior may be determined 

to some extent by prevailing affective states and, since research 
has shown that these states are modified under conditions of 
smoking deprivation, it seems quite likely that risk-taking 
•' • behavior may also be affected by smoking deprivation. 

Risk-taking and decision making behavior has been the 
subject of a large amount of research but the emphasis has been 
on the development of subjective probability models and abstract 
decision theory (Coombs, Dawes, Teversky, 1970; Edwards and 
Tversky, 1967; Edwards, 1968; Kogan and Wallach, 1964). Actually, 
very little research has been conducted where this type of. 
behavior was studied in "real-world" settings or even in simulated 
real-world settings. In our laboratory, as part of the ongoing 


Studies concerned with smoking and behavior have typically 
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B '*£1'’research program concerned with driver behavior, we have developed 
methodology for studying risk-taking behavior in a laboratory 
setting where certain aspects of. the driving task are simulated. 
w€#0While these tasks are described in detail in the METHODS section 

*■ ' K&*f this proposal, a brief overview of the type of research that 
|^ ; .h'as been conducted with these tasks will be given at this point. 

Both .of the tasks can be considered as laboratory analogs 
H^of the automobile passing task. One of the tasks was initially 
jtf^^'developed (DeKock, 1968) to study the relationship between -V • 

decision making under conditions of , risk and^ selected psychological 
■ tests while the other task was designed initially to train ^ ; .. 

-'drivers on .a critical passing skill (Lucas, Heimstra, and Spiegel, . vi x 
t ^^y%1973). These tasks have been used in a variety of studies 

the applicant's laboratory. For example, under a contract’ 
from Abbott 'Laboratories (Ellingstad, Struckman and Sebring, . • "•.•••.-•: 

' * 1972) the effects of a new drug (Abboutt 35616 - Tranxene) on , 

performance on these tasks was determined. In another study, J"?- 
xvV^v...funded by the Department of Transportation (Ellingstad, McFarling 
- ;-Qr^y;v. and Struckman, 19 73), the effects of marijuana and alcohol on • 

performance on these tasks was investigated. Recently, a study / : rVr;- 
has been completed which compared performance on the laboratory }■ 

'^"passing task while subjects were intoxicated with performance V 

in an actual vehicle with the same subjects again intoxicated 
■ (Stone and Ellingstad, 1974). Several other unpublished ex- ; . 

Vk V.. ploratory studies have also been conducted with these tasks. In 
A V'/' general, then, these tasks have been shown to be sensitive to .X- : ■ 

... V;. ^ several types of independent variables and to different levels 
these variables. , •. .. . .. A-• m • 

■ The objective of the proposed investigation is to determine .■ 




■cM whether 


objective of the proposed investigation is to determine . 'r-.'yy,, 
"risk-taking" behavior, as measured by these tasks, will 


Subjects : ■•'.'•• . ''' .-'v.- - 

Subjects will be 30 male volunteers from the University 
•of South Dakota student population. All will be solicited from 
the "pool" of Ss obtained at the beginning of each semester on 
the basis of questionnaires administered to students in several 
large classes dealing with their smoking habits. All Ss will 
be "smokers" i.e., individuals who smoke at least 20 cigarettes 
•.a day and have done so for at least six months. All potential 
Ss are screened for visual defects prior to being accepted for 
the study. Ss are paid to participate. . 

The 30 Ss will be randomly assigned to two groups of 15 
Ss each. One group will be tested under a "smoking deprived" 
condition and the other group under a "smoking" condition. 

• Task and Apparatus : 

Film Passing Task : The Film Passing Task apparatus consists 
of two sequences of 16mm color film presented on a rear pro¬ 
jection screen to a subject seated in a mock-up of an automobile 
cockpit in an adjoining room. Figure 1 depicts the physical 






Source: https://www.industrydocuments.ucsf.edu/docs/yjdmOOOO 


1003544583 







Source: https:// www. indust rydocu ments.uc sf.edu/d ocs/yjdmOOOO 


1003544584 








_.<«•* 


.'setup of this task apparatus. , 

..:The first of the film sequences, the passing film, was 
...^^ftaken from the driver’s position in a vehicle following a "lead ..ivv^p:' 
••d^^car’’ maintaining a constant speed of 60 miles per hour on a 

car following the lead car will y ; ’v£^C*>sf' 
passing car." -The passing 
- * ***** .**. j. mw « v w r • «. w..w * a. which the passing car ■*’i 

'^^^Mf;WOUld begin behind the lead car, overtake the lead car, and 

return to the right lane of travel. The passes were accomplished 
in a manner such that each pass was completed in the shortest time ' ' 

***'■'-^- iv, ‘ An effort was made to maintain a consistent passing ■•£!??; 

scenes. The second of the sequences, the oncoming ...li"’. 
filmed on two-lane highways with the passing car \ *.^1* ... 

remaining behind the lead car throughout the duration of the 
film. Naturally occuring traffic served as oncoming vehicles 
the respective scenes. Each scene begins with the passing 
i%f ^J%vehicle following the lead car on the highway. Shortly after •' 
i$k«rfthe scene begins, a vehicle in the oncoming lane appears at a ' 

distance that allows the subject sufficient time to notice the ;' V!: ' 
«^; 0 ncoming vehicle. The scene proceeds with the oncoming vehicle 

gradually approaching the lead car, coming abreast of the lead j*■ 
car, and passing on. Thirty-five of these scenes comprise the -..Af 
■'UfHipy.t ."oncoming sequence of the film passing task. . / iV:-v 

■■■ The sound track of the oncoming film is modified in order 
'fi&Ttr 1 . to provide a consistent automatic timing system for computing --Jv-.W •- 
the subject's errors. For each of the 35 scenes in the oncoming 
film, a small hole has been drilled in the sound track opposite 
- ;• the frame which represents the last possible safe moment to pass 
■imm*™ that particular scene. The placement of this hole was .... 

^^S^vEdeterrained by computing the mean time required to pass by the •'*«&■ 

passing vehicle in the production of the passing film. Time *&'■■ 

required to pass for each scene is defined as the time elapsed .i 

that point when the left wheels of the passing vehicle 
• ^^^f^crossed into what would be the opposing lane of traffic on ai 

two-lane highway to the time when the left wheels of the passing 
AA ;....:vehicle entered the proper traffic lane after accelerating around . 

the lead car, thus completing the pass. The mean time required . A*..-: 

to pass was then multiplied by the film speed in frames per .-y ; " 

second, to determine the number of frames in advance of the frame 
.in which the oncoming car came abreast of the lead car, thereby 
locating the placement of the hole and defining the last safe 
moment to pass for that particular scene. 

The Film Passing Task utilizes the first sequence, ot 
the passing film sequence, to familiarize the subject with the 
capabilities of the passing vehicle. The subject views the 
passing film to obtain an idea of how quickly the lead car 
could be passed by the passing vehicle. The oncoming sequence 
of the Film Passing Task is used to establish the measures of 
risk-taking used in the investigation. After viewing the 
passing film sequence of the task, the subject is instructed 
to indicate the last possible moment he could begin and success- 
fully complete a pass of the lead car without colliding with the 
. oncoming vehicle in the oncoming film scenes. The subject's 
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decision is based on the information he had received from the 
passing film sequence. The subject indicates his decision as 
to the last safe moment to pass by pressing a hand-held response 
switch. Provision is made for feedback to the subject via a 
digital readout display. The display provides the subject with 
information as to the magnitude and direction of his errors. 
Direction of the error is defined as either early or late. An 
early response indicates the subject had decided to pass at a 
point in time such that, had he actually initiated the pass, : * 
he would have been able to successfully complete the pass with 
time to spare. A late response, on the other hand, indicates 
that the subject had responded in such a manner that he could 
not have successfully completed the pass; rather, his decision 
to pass would have resulted in forced evasive action or possible 
collision. The magnitude of the error is presented in seconds 
early or late (indicated by plus and minus signs, respectively) 
to the nearest hundredth of a second. This information is also 
presented to the experimenter on a separate digital display. 

, Performance Measures - Film Passing Task: As indicated, a 
Ss score for each scene in the oncoming film consisted of a 
direction (early or late) and a magnitude in seconds. These 
scores are broken down to derive the following performance 
measures. T \. v : ' 

Mean constant error of estimate: This measure 
, represents the simple mean of the algebraic sum of the S's 
' errors of estimate. The measure reflects both direction 
•" and magnitude of the S's errors. It is indicative of the 
.subject's average magnitude of error, without regard to 
...direction. 

. Root mean square error or estimate: This is a 
’ measure of the subject's variability about his own '-•■*7 
. . .. mean error of estimate. It reflects a subject's 
■ v consistency of error, with respect both to direction , , 

;; and magnitude. •..*'« . "-'.v. . .■££'![?»% 

Ratio of late responses to total trials : This 
. measure is indicative of the subject's tendency for 7 7- ,V 
late error estimates. 

Passing/Decision Task : The Passing/Decision Task apparatus 
consists of two sets of two clocks each, a clear incandescent 
light bulb, one yellow indicator lamp, one red indicator lamp, 
and the subject's response switches Figure 2 is a schematic 
.diagram of the display. Each set of clocks contains one 
three-hand Standard Electric Timer and one digital readout 
elapsed-time clock. The Standard Timers are incorporated 
to elicit a sense of motion or the active passage of time. 

The digital clocks are used by the subject to obtain an in¬ 
dication of the time elapsed in the task, and his accumulated 
progress. The subject's task is to keep to a minimum the 
elapsed time difference between the two digital clocks. One 
set of clocks represents "real time" or the ordinary passage 
of time. These clocks run throughout the duration of the task. 
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The other set of clocks represent the progress of the subject's 
vehicle on a hypothetical journey. When the subject's "progress 
clocks" are running, the subject's vehicle is proceeding on the 
."journey unimpeded. When the clocks stop, the subject's vehicular 
progress is said to have been impeded by a slow-moving vehicle 

fij- 4n his lane of traffic. On re the Cllhiort 1 # nrnitrece rlftrVe • • 
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. ^ v;ir . greater the intensity of the dear light, the closer the on- 

^ coming vehicle is considered to have been to the subject's vehicle. 
;:-Th« initial intensity of the clear light varies for each trial, 
thus representing different distances from the subject's vehicle, ' 
'VV'V\ or different amounts of time in which to complete a pass (8, 9, 

' 10» ,11 and 12 seconds). Once the clear light comes on, the >■ 

subject has two options. The first option entails waiting until 
the clear light reaches its terminal intensity and extinguishes, 
at which time the progress clocks restart. The subject's 
second option is to initiate a "pass" by pressing his pass response 
. 5 u:-U switch. This action restarts the subject's progress clocks, 
as well as illuminating the yellow light, signifying that he 
is in the pass condition. Once the subject elects to pass, a 
.fixed time of 10 seconds is required to complete the pass. 
•Considering the different times of 8, 9, 10, 11 and 12 seconds 
• specifying the pass conditions, and the fixed time of 10 seconds 
required to complete a pass, it becomes evident to the subject 

• that some trials allow him to safely initiate and complete a 
.pass, while other trials do not allow enough time to complete 
a safe pass. The actual time required to complete a pass or 
^.^^y-'. -the times in the different passing trials are never explicitly 
mentioned to the subjects, however. Thus, if the fixed time 
required to pass elapsed before the clear light was extinguished, 

‘ ' V the yellow light will go out and his progress clocks will 

.continue to run, indicating to the subject that his pass attempt 
has been successful. If the clear light reached its final 
fixed intensity and extinguishes before the time required to 'f 
pass has elapsed, the progress clocks will stop and the red 
light will come on, indicating to the subject that his attempted 
pass has been unsuccessful, or that he has incurred a collision. 
Upon the occurence of a collision, the subject's progress clocks 
remain stopped for a period of 30 seconds as a collision penalty. 

Oncethe subject has opted to pass, however, he can reverse 
his decision if, in his judgment, the pass cannot be successfully 
completed. If the subject does decide to reverse his decision, 
he responds by pushing his "back out" response button. This 
action stops the progress clocks, and turns off the yellow 
passing indicator light. An additional cost factor is built 
into the back-out decision, however, in that once the subject 
decides to reverse his decision or "back out", he will remain 
in the back-out condition for a period of time equal to the 
time that had elapsed in the pass condition. Thus it is 
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possible for a collision to occur even though the subject 
ijtt T“ a ^ elected to reverse his initial decision to pass and 

.^subsequently backed out. Each passing condition is presented 
vv in six trials, in a random order, for a total of 30 trials 

pertask session. A flowchart of subject and apparatus logic 


MhM 

. V‘ * ' ■*■ ' 

\ - . r> 

*• mv 






. vw* v 


* \ n *r> 


* ^ \tr 

.•V*V''> * 

. , ! a 

* - 


•^^.^vdecisions appears in Figure 3. 

-' Performance Measures-Passing/Decision Task: In this task 
■;^^ 5 ^|^^Ss.make| at least one decision and possibly two decisions per 
^^l^/'trial. 'The cumulative results of these decisions, in addition 
the time factor involved for the initial decision of each 
! <“Atrial # are interpreted in terms of the following seven measures: 

' Total number of safe passes: This measure .r . 

reports the number of successful decisions 
• to attempt a complete pass on the part of the • ' ' 
“Subject. 

Total number of safe backouts: This is a . 

measure of the subject's number of successful . V 
decision reversals, once he had elected to 
pass during a trial and then, due to perceived 
or actual misjudgment or as a result of initial 
hesitancy, decided to abort the attempted pass. 

Total number of pass "collisions" : This is a 
cumulative measure of unsuccessful attempts to. 
complete a pass. ••••••• 

V Total number of backout collisions : This is 
representative of unsuccessful decision reversals, 
once an attempted pass had been initiated. 

• Total number of no responses: This measure . - * 

. reports the number of trials in which the 1/'-.; 
subject did not initiate a passing attempt. 

Mean decision latency time: This is the average 
, time elapsed before the subject decided to initiate - 
..an attempted pass, whether or not the attempt was 
successful. ■y'.'v -■■■- 

Time difference : This is the difference between y&&, 
, ~ t he elapsed times on the real-time clock and the 
subject's progress clock. This measure was taken 
at the end of the task session. 

As pointed out previously in the introduction to this proposal, 
both of the tasks described above have been used in a number 
of investigations in the applicant's laboratory. They have 
been found to discriminate between control groups and groups 
which have been exposed to several types of drugs. The 
Passing/Decision Task has also been used in the USPHS Injury 
Control Laboratory in a series of alcohol/driving studies. 

In general, we feel that both of these tasks "get at" a type 
of behavior that has been proved* to be elusive in the past 
and which may be a critical type of behavior not only in the 
driving task but also in many other kinds of situations. 

Data Analysis 

The principal statistical technique to be utilized in the 
analysis of data from the proposed investigation will be a 
multiple discriminant analysis. The multiple discriminant 
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Passing/Decision Task Logic Flowchart 


' r v ' -;!v* * •>£*:■'*■ ’v \, . .■ 

V. \ >•» V ■ 11 »> • 


/ ?-.£l 

-V • V-- ; ’ 

P* -tl*' ••H'*? ■ 

. ^ >V tilti’C 

. i r 'x-i’W'V-*- 

• *-fvlKv v/:. 


,*‘C> - *i, *i** v * 

*1 T*‘. • . 

■;£SviV ? 

; r:, *£ _ *\* 


f * ^SVr' •;.‘C5'.V;^ Vv %_ 



PROGRESS 

clock 

STARTS 


PROGRESS CLOCK 
"OFF 1 * FOR 
DURATION OF 


PASS 

CONDITION 
01SPLAYED 





;*■ •<■*;. V:«' 


■ 14. V* 

• • iV- /♦. * 

^ - ;v .* 


«i«, ■ 


... ^ 


CHECK. STATE 
OF 

"ONCOMING* 

LIGHT 


1 .. 


■ 

"PASS" 

CONDITION 


TRIAL END: 
3NC0HING LIGH1 


REMAIND IN 
EFFECT 


GOES OFF 



u, 




1 . 

1 




PROGRESS 

CLOCK 

RESTARTS 


I 



_TI M E . \ LAPSE 

MACHINE DECISION 


j . - 


TRIAL END: 
ONCOMIfS LIGH 

DCArSJCC TCMit*' 

i 

X ao x 

. ^30ECT IfT 

J!L 

PASS 


■ i'/ - ‘ • nC*. ; 

v \ 

til" 

PRSSCWDjji 

flST“ 

COLLISION 

. I 

. ‘ i-s * 

** ' .i -V, ** : ■ - 

* . •• • :=.; *:* * v-‘ *. 

KtAUItb ilKhIa 

INTENSITY & j 

h 

1 m(— 

-1 


'vufe..i 



I *‘ 


PROGRESS CLOCH_ 

RESTARTS f 

SUCCESSFUL 

BACKDUT 


PROGRESS CLOCii_ 

SUCCESSFUL 

PASS 



PROGRESS CLOCK! 

ML. 









PROGRESSCLOCKJ 
STOPPED FOR 
PENALTY 
PERIOD 


% - 

END PENALTY 

t 

4 

* PERIOD 



I . N .. . , ■ ■ ■ . ’ 


-**Ua. i,.-v -* vf , 






• . - 


Source: https://www.industrydocuments.ucsf.edu/docs/yjdmOOOO 


1003544596 












;jr r « >* *•■ • *f . ^ V v Vi'-j . ;ir-. v 

"" * ’zzL- : 3 , -vf' 

v :^ : : /• •.’ O -T ’ : :.;; 

I^I'&analysis represents the relatively straightforward extension. 
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the simple one-way univaTiate analysis of variance to 
(• ^f^fthe situation in which multiple dependent variables must 

di : be used to characterize the performance of subjects. In the 
present instance, a total of 11 dependent variables, four from 
;£ the Film Passing Task and seven from the Passing/Decision Task, 
'"will be used to describe the performance of subjects. The. .*• 
multiple discriminant analysis simultaneously evaluates the 


^battery of dependent variables establishing, through the appli- 
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Vscore which is a linear combination of the 11 dependent variables. 

A total of n or k-1 (whichever is less) orthogonal linear 
combinations may be obtained in this analysis, where n equals 
the lumber of variables and k equals the number of groups to be 
deiscriminated. The statistical criterion in the determination 
discriminant function weights is to maximize between groups 
^^...with respect to within-groups variance. Thus the first dis- >V 
criminant dimension (first linear combination of dependent ■ . 

j variables) will ordinarily account for the greatest amount of 
variability and will represent the greatest separation between 
the groups. Each successive dimension is orthogonal to the 
remaining dimensions and will ordinarily account for a ..^ r; • i : 
smaller proportion of total variance. . '^r : . • V v.; i • 

The interpretation of the results of the multiple dis-V 

criminate analysis involves an inspection of the set of ...; . 

.. discriminate function loadings obtained for each separate 
significant dimension on which between-groups discrimination 
is possible. The loadings represent .the correlation of each 
variable with the linear combination obtained as a result * 
of the application of the discriminant function weights to the 
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hours prior to the actual testing). During most of this six 
hour period, Ss remain in a comfortable waiting room equipped 
with reclining chairs, TV, magazines, etc. Subjects assigned 
to the "smoking-deprived” group are not allowed to smoke during Z- 

this period while Ss assigned to the "smoking" group are allowed . 
to smoke. ‘ -> •'• v 

Due to the sensitivity and complexity of the two tasks that 
are utilized, all Ss are given practice sessions on the tasks * :/. 

during the six hour waiting period. The use of practice sessions 
will serve to familiarize the Ss with the nature of the tasks 
and will also break up the monotony of the waiting. Practice 
sessions in the Passing/Decision Task will consist of the reading 
of detailed and comprehensive instructions to insure the SB under¬ 
standing of the task. Upon completion of the instructions the 
task is presented in the same manner that it will be presented V. 

in the actual test session. Practice sessions in the Film Passing 

i'yW -V ;; 'iZWZ'Z' 
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•^^^i^HTask will also consist of instructions and the presentation “ -. 

/Jjft :stC o£ the task. Task order will be counterbalanced both between 


-l^-^l^'Will begin at 3 P.M. Testing on both tasks requires slightly 
%WF@#&over one hour. During the testing, Ss in the deprived group Vv^W-v; 
^^#%?-f^;^are not allowed to smoke while Ss in the smoking condition are 
■^g|J;permitted to smoke. ■■ .J v • 

Significance of the Research V : ‘. •• '. ' * 

. Previous research dealing with the effects of smoking deprivation 
'^^:thas shown that deprivation may have an effect on certain aspects 

performance as well as a modification of the affective state of 
"^^fi-sPv^-S'an individual. Because smoking deprivation, either enforced or 
^fp,^ voluntary, is a common condition and becoming even more common 

•'because of legislative action, it would appear that more data "•?_* : 

~* ; V‘ concerning the behavioral effects of deprivation is urgently 

needed. Anecdotal data, as well as some evidence from studies . 
dealing with mood states and smoking deprivation, suggest that 
deprivation may induce aggression and other affective states that 
may have an effect on decision making and risk taking behavior. 

Data supporting this assumption, however, are lacking. The proposed 
investigation would determine whether deprivation does, in fact, 
have an effect on this type of behavior as measured by two test 
. — systems which have demonstrated their effectivenss in a variety of 

• . studies. It seems to the applicant that it'is important to systemati- 


: vv; 

♦*'' V "i* ' 




'• in legislative sessions, committee meetings, during operations of 
^^■•.‘rarious types of equipment, and so forth. ' . 
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